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1 INTRODUCTION 
The Yuragawa River is located in the north of Kyoto Prefecture, the mid-west in Japan, as shown in 
Fig.1. The origin of the river is Mikunidake situated on the borders of three prefectures of Kyoto, Fukui 
and Shiga. The length of the river is 146 km, and the size of its basin is 1,880 km2. The Yuragawa river 
system is one of the 109 Class A river systems in Japan. The Yuragawa River can be classified into three 
reaches. In the upper reaches, V-shaped ravines and river terraces are developed. The width of river in-
creases in the middle reaches and pools and riffles are developed in the main channel of the river. The 
lower reaches consist of the valley plain, the stream flows along the long and narrow bottom of the moun-
tains. Figure 2 shows the longitudinal bed profile of the lower and middle reaches of the Yuragawa River. 
The average bed gradient around Fukuchiyama (37 km far from the river-mouth) in the middle reaches is 
about 1/1,500, whereas the bed gradient in the lower reaches is approximately 1/6,000 to 1/8,000. There-
fore, the length of tidal section of the river reaches over 20 km. 
Topographic change of river-mouth consists of complicated interactions of river and marine forces. On 
October 2004, a large part of the river-mouth bar was eroded by the flood flow of the typhoon No.23. Af-
ter that, the river-mouth bar has developed on the right bank only, and the river-mouth channel has been 
fixed along the left bank. This situation may cause some problems such as bank erosion, washout of bank 
protection works and harmful effects on other coastal structures. Effects of water discharge during flood 
periods on responses of the river-mouth bar are also not clarified. Therefore, the risk of high water level 
caused by a river-mouth clogging is high. In order to avoid these problems and risk, it is important to un-
derstand the characteristics of the topographic change of the river-mouth bar and its cause, and to propose 
a control method of the bar geometry. 
In this study, the temporal variations in geometrical properties (e.g., bar area and shape) of the river-
mouth bar were analyzed on the basis of the hydrological and topographical data in the Yuragawa River 
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ABSTRACT: Topographic changes of the river-mouth bar in the Yuragawa River are continuously acti-
vated by river and ocean currents and sea wave. The bar recently has the imbalance situation of its ge-
ometry, it may cause sedimentation problems. In order to avoid the problems, it is important to under-
stand the characteristics of the topographic change of the river-mouth bar, and to propose a control 
method of the bar geometry. In this study, variations in geometrical properties of the river-mouth bar are 
analyzed on the basis of the hydrological data (river water discharge and sea wave height). As for the bar 
control, the effectiveness of spur dikes, which can change the flow direction, for erosion of the bar was 
evaluated by means of flume experiments. The two-dimensional numerical model (iRIC Project) is also 
applied to further investigate the effect of spur dike on the bar control. Through this study, we clarify the 
efficiency of sandbar control at the mouth of the river in the Yuragawa River. 
Keywords: Yuragawa River, River-mouth bar, Topographic change, Field observation, Spur dike, Flume 
experiment, Numerical simulation 
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t time 
T duration time of experiment 
u, v velocity components in x and y direction 
wf settling velocity of sediment 
x, y plane Cartesian coordinates 
X, Y plane coordinates in the channel 
z bed elevation 
λ bed porosity 
µs, µs static and kinetic friction coefficient of bed material ρ fluid density 
σs specific gravity τx, τy  bed shear stress components in x and y direction, and τ*, τ*c dimensionless bed shear stress and dimensionless critical bed shear stress. 
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